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Summary This study assessed pain, neurological symptoms, oedema of the ipsilateral arm, anxiety and
depression occurring in women treated surgically for breast cancer, the impact of these symptoms on daily life
and how they evolved during the 1 year follow-up. Ninety-three consecutive patients with non-metastasised
breast cancer who were treated during 1993 -94 were examined before surgery and after 1, 6 and 12 months.
They were asked about pain, neurological symptoms and oedema in the breast scar region and/or ipsilateral
arm. Sensory testing was performed, and gripping force and the circumference of the arm were measured.
Anxiety and depression were evaluated. One year after surgery, 80% of the women had treatment-related
symptoms in the breast scar region and virtually all patients had symptoms in the ipsilateral arm. The incidence
of chronic post-treatment pain was higher after conservative surgery than after radical surgery (breast area:
33% vs 17%, NS; ipsilateral arm: 23% vs 13%, NS). Numbness occurred in 75% and oedema of the ipsilateral
arm in over 30% of the patients after both radical and conservative surgery. Phantom sensations in the breast
were reported by 25% of the patients. No difference in psychic morbidity was detected after the two types of
surgery. Both the anxiety and depression scores were highest before surgery, decreasing with time, and were
significantly correlated with preoperative stressful events.
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Several recent studies (Rayter et al., 1990; Kuusk et al., 1992;
Fisher et al., 1995) found no significant differences in the
overall or disease-free survival between patients treated with
either total mastectomy or breast-conserving surgery with
breast radiation. However, follow-up studies indicate that
some women suffer from various chronic treatment-related
symptoms such as pain, sensory disturbances, oedema and
muscle weakness, the reported incidence of which varies from
5 to 74% (Olsen et al., 1993; Thompson et al., 1995).
Recently, Stevens et al. (1995) reported a 20% prevalence
rate of the post-surgical pain syndrome in 95 women after
breast surgery. The incidence of chronic pain did not differ
statistically significantly after mastectomy compared with
lumpectomy. In our recent retrospective study, in which 467
women completed a questionnaire on post-treatment
symptoms 10-58 months after surgery, pain, paraesthesiae
or strange sensations were reported by half of the patients.
These chronic treatment-related symptoms were more
common after breast resection (BCT) than after modified
radical mastectomy (MRM) (Tasmuth et al., 1995). The
incidence of pain in the operated breast area after both types
of surgery and in the ipsilateral arm after MRM was higher if
less time had elapsed since surgery. About 25% of the
patients in this study reported chronic pain that affected their
daily lives at least moderately.
A few studies have examined the time course of various
post-treatment symptoms following treatment of breast
cancer. Hladiuk et al. (1992) reported that the incidence of
post-treatment pain decreases from 20% 1 month after
surgery to 16% 1 year after surgery. In another study
(Read et al., 1987), the incidence of oedema of the treated
breast was found to decrease from 20% 6 months after
surgery to 14% 1 year after surgery, whereas the incidence of
oedema in the ipsilateral arm increased from 22% to 27% at
the same time points. Omne-Ponten et al. (1992) performed a
prospective study on psychosocial outcome (depression,
anxiety, sleep disturbances) in 99 women 4 and 13 months
after radical and conservative breast surgery. They found that
women undergoing mastectomy had a higher risk of
psychosocial disturbance following primary treatment of
breast cancer than the women who were treated conserva-
tively.
In the present prospective study, we followed women
undergoing treatment for breast cancer to find out how pain
and other symptoms develop during the first year after two
different types of surgery (BCT and MRM) and how these
symptoms are related to the psychological state of the
patients.
Patients and methods
A total of 105 consecutive patients with unilateral non-
metastasised breast cancer who enrolled for surgical
treatment at the Department of Surgery, Helsinki University
Central Hospital, during 1993-94 were recruited into the
study. All patients agreed to participate. The number of
patients included in the final analysis was 93 (89%). Three
patients were excluded because of local recurrences and eight
because of metastases (two of whom died) diagnosed during
the first year after surgery. One patient died (death not
related to the cancer) 7 months after the operation. The study
had been approved by the Institutional Ethics Committee and
informed consent was obtained from each patient.
The patients underwent either a modified radical
mastectomy with axillary clearance or breast-conserving
surgery with axillary clearance. The breast-conserving
operations were performed as standardised sector resections,
as described by Aspegren et al. (1988). The criterion for
breast resection was tumour size <2 cm estimated by
palpation, ultrasonography or mammography. The axillary
clearance involved levels 1 and 2. If metastatic nodes were
evident at surgery, level 3 was also cleared. The axillary
drains were left until the discharge was smaller than 50 ml
per 24 h. Patients eligible for breast resection were
encouraged to make their own choice. The surgery was
performed by five different surgeons. The day before surgery
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the patients were given advice on post-operative physiother-
apy of the upper arm by a physiotherapist, who also saw the
patients daily post-operatively.
One of the researchers (TT), who was not part of the
clinical team, collected the information and examined all the
patients. The patients were seen four times: the day before
surgery and 1 month, 6 months and 1 year after surgery. The
post-operative examinations were performed at routine
clinical visits, after consultation with the doctor. On each
occasion the patients were asked if they had pain, oedema,
numbness or strange sensations in either the treated breast or
the ipsilateral arm, or any weakness in the arm or phantom
sensations in the removed breast. Phantom sensations were
defined as sensations referred to the amputated breast: the
vague sensation that the breast was still present or tingling or
itching of the nipple or of the entire breast. Strange
sensations, defined as persistent sensations other than pain,
numbness, oedema, weakness or phantom sensation, never
occurred before breast surgery. The intensity of pain was
estimated using the visual analogue scale (VAS, 10 cm
horizontal line marked 'no pain' at one end and 'worst
possible pain' at the other; Huskisson, 1974). The patients
were asked if any of the named 13 factors of daily life
(sleeping on the operated side, touch, walking, reaching out,
carrying, working with the arm, housework, getting up from
bed, handicraft, driving a car, writing with the hand, feeling
depressed, changes in weather) increased the pain.
At the four time points previously mentioned, the patients
also underwent a neurological examination of the operated
breast and the ipsilateral arm (the region innervated by the
intercostobrachial nerve) for tactile, thermal and pin prick
sensation. Sensory disturbance was defined as at least two
tests showing either loss or a significant decrease of sensation
compared with the contralateral side. Grip strength was
measured by vigorimetry (Vigorimeter dynamometer, Martin,
Tuttlingen, Germany). Muscle weakness was defined as at
least 20% decrease in the gripping force between the pre- and
post-operative measurements. The circumference of the upper
limb 14 cm proximal and 10 cm distal from the olecranon
was measured three times (left-right-left-right- left-right),
and the means of these measurements were used for the
analysis. Oedema was defined as being present if the
circumference of the arm was on either site at least 2 cm
more than the preoperative circumference. The mobility of
the ipsilateral arm (pronation, supination, abduction and
anteversion) was also assessed at each visit.
Anxiety was evaluated using the State and Trait Anxiety
Inventory (STAI) developed by Spielberger (1975). High trait
anxiety is a stable personality disposition reflecting a general
level of fearfulness, whereas high state anxiety scores indicate
high levels of anxiety at the time of measurement. Possible
scores on both measures range from 20 to 80. Depression was
evaluated using a simplified scale of two questions following
the style, scoring and response options of the State and Trait
Anxiety Inventory (Poikolainen et al., 1995). The questions
dealt with the tendency to have a manifest depressive mood.
These scales have been evaluated in 50-year-old Finnish
speaking women (state anxiety mean 34.05, s.d. 10.1; trait
anxiety mean 37.76, s.d. 8.85; state depression mean 2.49, s.d.
1.08; trait depression mean 2.86, s.d. 1.29; Aro, 1996). The
patients were also asked if any important changes in life or
stressful events had taken place within the last 6 months
before the operation in either their professional (unemploy-
ment, fear of redundancies, difficulties among personnel) or
private life (divorce, serious disease of a person close to
them).
The patients' records were checked for the stage and
spread of the tumour, type of surgery, number of lymph
nodes removed, post-operative oncological treatments
(radiation therapy, chemotherapy and endocrine treatment)
and possible local recurrences and metastases.
Statistical analysis was performed using the chi-square
test, Wilcoxon's paired test, Spearman's rank correlation test
and Mann-Whitney U-test.
Results
Subjects
Of the 93 patients included in the study, 53 underwent MRM
and 40 underwent BCT. The characteristics of the patients
and the treatments are shown in Table I.
Post-treatment symptoms
Most women had a combination of various symptoms in the
breast area (pain, numbness, oedema, strange sensations,
phantom sensations) or in the ipsilateral arm (pain,
numbness, oedema, strange sensations, muscle weakness).
The stage of the cancer (pTN) and the type of surgery (MRM
or BCT) did not affect the number of symptoms reported or
measured before or after surgery. There were significantly
(P<0.01) more symptoms reported after surgery (mean:
breast region, 1.21; arm, 1.49) compared with preoperatively
(mean: breast region, 0.61; arm, 0.31). One year after surgery
the proportion of women reporting at least one treatment-
related symptom in the breast scar region was 83% in the
MRM group and 82% in the BCT group. In the MRM
group 91% of patients and in the BCT group 95% of
patients had at least one of the symptoms in the ipsilateral
arm 1 year after surgery. Preoperatively, the patients in the
MRM group had reported significantly (P<0.001) more
symptoms in the diseased breast than in the ipsilateral arm.
No such difference was obvious in the BCT group. After
surgery, there were significantly (P<0.05) more symptoms in
the ipsilateral arm than in the operated breast region in the
BCT group but not in the MRM group.
Table I Patient and treatment characteristics
MRM BCT
Number of patients 53 40
Median age in years (range) 59 (29-85) 57 (40-86)
Menopausal status
Pre-menopausal 16 (30%) 20 (50%)
Post-menopausal 37 (70%) 20 (50%)
Employed 30 (57%) 27 (68%)
Marital status
Married 32 22
Cohabiting 2 3
Single 7 6
Widowed 9 3
Divorced 3 6
Pathological stage
pTI 31 36
pT2 14 ** 3
pT3 5 1
pT4 3 -
pNO 36 35
pNI 175
Median number of
lymph nodes removed (range) 11 (6-28) 11 (6-25)
Post-operative complications
Seroma 14 (26%) 7 (18%)
Bleeding 1 (2%) 2 (5%)
Wound infection 1 (2%) 2 (5%)
Adjuvant therapy (NO/NI)
Chest wall, breast radiation 5/16 33/5
Boost to the breast scar -/- 33/4
Axillary radiation 1/16 -/5
Chemotherapy 3/12 1/-
Endocrine therapy 3/8 1/5
Both the size of the tumour (pT) and the extent ofaxillary invasion
(pN) were significantly (**P<0.01) greater in the MRM group
(modified radical mastectomy with axillary clearance) than in the
BCT group (breast resection with axillary clearance)._%- Pain after breast surgery
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Pain in the breast region and in the ipsilateral arm (Table II)
The incidence of pain in either the breast region or in the
ipsilateral arm did not differ significantly between the two
surgical groups. Axillary invasion did not affect the incidence
of pain either before or after either type of surgery.
Thirty per cent of the patients had experienced breast pain
for an average of 2 months before surgery and about 10%
had had pain in the ipsilateral arm for an average of 5
months before surgery. One year after surgery the incidence
of chronic pain in the breast region was 24% and in the
ipsilateral arm 17%. According to the pain intensity
characteristics shown in Table II there were no significant
differences in the intensity of pain between the two surgical
groups. The intensity of post-treatment pain in the ipsilateral
arm was significantly higher than the intensity of pain before
the operation. Within 1 year of radical surgery the number of
factors increasing pain in the ipsilateral arm had significantly
(P<0.05) decreased compared with the number reported 1
month after surgery. However, in the BCT group, the
number of factors increasing pain increased (NS) during the
first year after surgery.
Both before and after surgery, about 10% of the patients
had pain in both the breast region and the ipsilateral arm.
In both surgical groups, 5% of the patients were taking
non-steroidal anti-inflammatory drugs daily, I month after
the surgery. After 6 months, no patient needed analgesics
daily for chronic pain.
Pain and daily life (Table III)
In both surgical groups, the incidence of most factors
aggravating pain was significantly higher after the operation
compared with the incidence reported before surgery. One year
after surgery, significantly more patients in the BCT group than
in the MRM group had chronic post-treatment pain that was
aggravated by sleeping on the operated side, reaching out,
working with the ipsilateral arm, housework or handicraft.
After MRM, the number of patients with chronic pain,
aggravated by sleeping on the operated side, touch, reaching
out, working with the arm or getting out of bed, decreased
significantly from 1 month to 1 year after surgery. After BCT,
the number of factors aggravating pain, with the exception of
touch, remained the same from 1 month to 1 year after surgery.
Table II The incidences and intensities of pain in the breast region and in the ipsilateral arm the day before and during the first year after
surgery for breast cancer
Preoperative Post-operative
Imonth 6months Iyear
Patients with pain in the breast region
Mastectomy 19 (36%) Mastectomy 14 (26%) Mastectomy 8 (15%) Mastectomy 9 (17%)
Resection 9 (23%) Resection 11 (28%) Resection 13 (33%) Resection 13 (33%)
Pain intensity (median VAS)
Mastectomy
Resection
2.2 (0.6-6.9)
2.2 (0.6-3.0)
Number of factors increasing pain (median)
Mastectomy 1.8 (0-6)
Resection 1.0 (0 7)
3.1 (1.5-5.0) *- 2.0 (0.4-4.6)
2.4 (0.9-6.0) 2.4 (1.0-6.5)
5.5 (0 -9)* * 2.0 (0 -5)
4.5 (0- 10)** 3.0 (0-8)
Patients with pain in the ipsilateral arm
Mastectomy 5 (9%) Mastectomy 14 (26%) Mastectomy 12 (23%) Mastectomy 7 (13%)
Resection 4 (10%) Resection 16 (40%)** Resection 14 (35%)** Resection 9 (23%)
Pain intensity (median VAS)
Mastectomy
Resection
1.8 (0.6-5.2)
1.2 (0.6-2.9)
2.9 (1.5 -5.9)*
2.5 (0.6-5.6)**
5.0 (2.0-7.0)* -* 2.6 (1.0-4.0)
4.4 (1.4-5.3)* 2.2 (1.6- 5.0)*
Number of factors increasing pain (median)
Mastectomy 3.0 (1-6)
Resection 1.0 (1 -7)
5.0 (0-8)*
3.5 (1 -10)**
2.0 (0- 12)
6.0 (2-8)
2.0 (0 -9)*
5.0 (3-7)**
Significant differences compared with the preoperative and significant differences between the two types of surgery. *P<0.05, **P<0.01.
Mastectomy (n = 53), modified radical mastectomy with axillary clearance; resection (n =40), breast resection with axillary clearance; VAS, visual
analogue scale.
Table III Factors increasing pain (% of patients) preoperatively and during the first year after surgery for breast cancer
1 month
MRM BCT
Post-operative
6months
MRM BCT
Sleeping on the operated side 15a 13aa 35 41 15 29 iobb * 25
Touch 6a 8 23 21 13 14 4bb 3bb
Walking 2
- 2 3 2 - 2 3
Reaching out 8aa 3aaa 34 38 15 29 ob * 25
Carrying 4a 5a 15 18 8 20 10 20
Working with the arm 6a 5a 21 18 8 17 6b * 20
Housework 9 3a 19 18 2 ** 20 2 ** 20
Handicraft 2 3 2 - - 3 2 * 1 b
Getting up from bed _ aa 15 6 2 3 4b * 6
Driving a car 6 8 3 - 3
Writing with the hand 2 - 4 3 6 3
Feeling depressed 2 3 4 3 4 9 2 3
Changes in weather 6 - 10 5 8 9 8 8
Significant differences between the situation preoperatively and 1 month after surgery (ap <0.o5, aap <0.01, aaap <0.001), between 1 month and
1 year after surgery (bp<0.05, bbP<0.01) and between the MRM group (n = 53, modified radical mastectomy with axillary clearance) and the BCT
group (n=40, breast resection with axillary clearance, *P<0.05, **P<0.01).
2.6 (1.8 -4.5)
2.4 (0.7-5.5)
2.5 (0-13)
5.0 (0-6)**
Factor
Preoperative
MRM BCT
Iyear
MRM BCTPain after breast surgery
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One year after surgery, sleep was disturbed because of pain in
the breast region in 18% and because of pain in the ipsilateral
arm in 31% of the patients with chronic pain.
Oedema, numbness, strange sensations, muscle weakness,
phantom sensations (Table IV) and mobility of the arm
The incidence of these symptoms (either reported or
measured) was not different between patients who had
either pNO or pNI. Neither was there any significant
correlation between the incidence of symptoms before and
after the operation.
About three out of four patients showed numbness when
being examined during the first year after surgery either in
the breast region or in the ipsilateral arm. One year after
surgery the MRM patients reported significantly (P<0.01)
more numbness in the operated breast than the BCT patients.
However, there were no statistically significant differences
between the two groups in the sensory testing. After both
types of surgery, measured sensory disturbances were more
common (P<0.001) than the reported ones. The incidence of
measured or reported sensory disturbances did not change
during the first post-operative year.
About one-third of the patients had oedema in the
ipsilateral upper arm. After both types of surgery, oedema
was found to be more common on examination than was
reported by the patients. The incidence of the reported
oedema in the breast region decreased significantly in the
radically operated group between 1 and 6 months after
surgery (P<0.01), whereas in the conservatively operated
group it decreased from 6 months to 1 year after surgery.
After MRM, the incidence of oedema in the ipsilateral arm
increased significantly from 1 month to 1 year after surgery.
Significantly (P<0.05) more oedema was measured in the
ipsilateral arm in the MRM group than in the BCT group.
About every third patient experienced strange sensations
during the first post-operative year either in the breast or in
the ipsilateral arm. The incidence of strange sensations in the
breast increased significantly from 1 month to 1 year in both
surgical groups. The incidence of strange sensations in the
ipsilateral arm stayed stable in both groups throughout the
year.
The patients in both groups reported significantly less
muscle weakness at 6 months than 1 month after surgery. At
all time points, the decrease in the gripping force was
significantly (P<0.01) greater if the dominant side had been
operated compared with the non-dominant side.
During the first post-operative year, phantom sensations
were reported by one-quarter of the MRM group patients.
The incidence of phantom sensations with pain was 23%.
The incidence of phantom sensations did not change during
the year, and it was not greater in these patients who had
experienced pain before the operation, who were younger, or
had given birth or lactated.
One month after surgery both pronation and supination
were complete in both groups of patients. Abduction and
anteversion were reduced by 70-85° in 20% of the patients
in the MRM group and 9% in the BCT group (NS). Six
months after surgery, the mobility of the arm had completely
recovered in all patients after breast resection but was still
significantly reduced in 3% of the MRM patients.
Anxiety and depression (Table V)
There were no significant differences in the levels of state and
trait anxiety or depression between the types of surgery. The
stage ofthe disease(pTNM) had no correlationwith the level of
either anxiety or depression. However, the level of trait
depression had a significant negative correlation with age at
the time of surgery. The marital status of the patient had no
Table IV Incidences (% of patients; subjective =reported, objective =measured) of parathesia, oedema, strange
sensations, muscle weakness, phantom sensations in the breast region or in the ipsilateral arm after modified radical
mastectomy with axillary clearance (MRM, n 53) and breast resection with axillary clearance (BCT, n=40)
Time after operation
Jmonth 6months Iyear
Breast Arm Breast Arm Breast Arm
Paraesthesia
Mastectomy
subjective 36 660] 321 65 311 60
objective 79] 85 71J 78 7 81
Resection 1 *6
subjective 15* 62] 3 635]***J 65
objective 66 82 16 79 55 80
Oedema
Mastectomy
subjective 38 17 8** 14] * 14* 20
objective 19 38 46*4
Resection 11 *
subjective 30 18 34 13 ] 23 20
objective 25 41 * 27
Strange sensations
Mastectomy
subjective 26 26 34 14 47* 35
Resection
subjective 23 28 41 28 43* 28
Muscle weakness
Mastectomy
subjective 351 * 14* 16
objective difference 13] 26 * 16
Resection 10
subjective 25 14* 19
objective difference 11 21
Phantom sensations
Mastectomy 29 31 25
subjective
The incidence of objective paraesthesiae was significantly higher thai that of the subjective ones. *P<0.05,
**P<0.01, ***P<0.001.
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Table V The median anxiety scores (possible range 20-80) using Spielberger's STAI (State and Trait Anxiety Inventory) method and the
depression scores using an eight-point scale ofdepression in patients the day before the operation for breast cancer and 1 month, 6months and
1 year after modified radical mastectomy with axillary clearance (MRM, n= 53) and breast resection with axillary clearance (BCT, n=40)
Trait State
Preoperative Post-operative
1 month 6months Iyear
Anxiety
Mastectomy 33.28 (8.74) 38.98 (9.88) 35.22 (9.13) 34.60 (9.56) 32.34 (9.20)***
l ~ ~~~~~~~~* l~~~
Breast resection 34.35 (7.82) 41.58 (11.38) 36.36 (9.96)* 32.50 (7.19)*** * 32.82 (8.22)***
Total 33.73 (8.33) 40.05 (10.54) 35.75 (9.48)** 33.69 (8.62)*** 32.55 (8.75)***
Depression
Mastectomy 2.61 (0.95) 2.81 (0.98) 2.68 (0.88) 2.60 (0.96) 2.46 (0.86)**
Breast resection 2.64 (0.83) 3.27 (1.64) 2.80 (1.08)* 2.36 (0.56)** 2.36 (0.93)**
Total 2.62 (0.90) 3.00 (1.31) 2.74 (0.98) 2.49 (0.81)** 2.42 (0.89)***
Significant differences compared with preoperative: *P<0.05, **P<0.01, ***P<0.001.
significant effect on the level ofeither anxiety or depression. In
both groups of patients more than half (MRM 57%, BCT
53%) reported having experienced permanent stressful events
within the 6 months preceding breast surgery. Thepatients who
had experienced stressful events connected with work had
significantly (P<0.01) higher levels of trait anxiety and
depression, and they also had significantly (P<0.05) more
state anxiety and depression both preoperatively and after 1
year from surgery. Difficulties inpersonal lifedid not show such
a significant impact on the level ofeither anxiety or depression.
Before surgery, both groups ofpatients scored significantly
higher on the state anxiety scale than 1 year after surgery
(P<0.001). They were also more depressed before surgery than
1 year after surgery (P<0.01). In the BCT group, the levels of
both anxiety and depression were already significantly
(P<0.05) reduced 1 month after surgery. In the MRM
patients, the levels ofboth anxiety and depression only showed
a significant reduction compared with presurgical levels 1 year
after the operation. There was a significant correlation
(P<0.001) between trait anxiety and depression and between
state anxiety and depression 1 year after surgery.
Both the number of symptoms reported preoperatively
(P<0.05) in the diseased breast and the number of chronic
symptoms in the operated breast region correlated signifi-
cantly with the level of trait anxiety and trait depression (at 6
months: anxiety P<0.001, depression P<0.05; at 1 year:
anxiety and depression P<0.01). One year after surgery, the
number of chronic symptoms in the breast region correlated
significantly (P<0.01) with the level of state anxiety. The
number of symptoms reported (only before surgery) in the
ipsilateral arm correlated significantly (P<0.01) with the level
of trait anxiety. The number of symptoms measured in the
ipsilateral arm had no significant correlation with any
measured levels of anxiety or depression.
Discussion
This prospective study with 93 women treated for breast
cancer shows that 1 year after surgery, most of the women
still had treatment-related symptoms in the ipsilateral arm
and in the breast area. The incidence of most of the
neurological symptoms did not change significantly during
the 12 months follow-up. After conservative surgery, there
were significantly more symptoms in the ipsilateral arm than
in the operated breast.
The role of radiotherapy in brachial plexus neuropathy
was recently addressed by the Royal College of Radiologists
(Bates, 1995; Maher, 1995). The impact of radiotherapy and
other oncological treatments on chronic pain was also
analysed in the present patient material. The results will be
presented in a future report.
Neither the incidence nor the severity of the preoperative
pain correlated with either the size of the tumour or the
extent of axillary invasion. This could indicate that the
preoperative symptoms are not pathologically based. A more
likely explanation is that patients with a knowledge of breast
cancer may pay more attention to bodily feelings and link
them to their disease. One month after surgery, the incidence
of breast pain was similar in both groups. One year after
surgery, the incidence of breast pain was higher in the BCT
group than in the MRM group. This difference did not reach
statistical significance, but it is in agreement with our
previous results (Tasmuth et al., 1995), which indicated that
more than 1 year after surgery the incidence of breast pain
was higher after BCT than MRM. Both Skov et al. (1990)
and Kroner et al. (1992) have reported similar incidences of
post-mastectomy pain.
One in ten patients reported pain both in the diseased
breast and in the ipsilateral arm before breast surgery.
Whereas the incidence of pain in the breast scar was stable
throughout the first year, the incidence of pain in the
ipsilateral arm tended to decrease. The greatest decrease in
the incidence of pain in the ipsilateral arm was from 6 to 12
months in both groups. Ivens et al. (1992) have also shown
that the pain following damage to the intercostal nerve is
relieved with time. The incidence of pain in the ipsilateral
arm was 17% in our study, which is the same as that
reported by Hladiuk et al. (1992). Higher incidences have also
been reported (Segerstr6m, 1991; Ivens, 1992; van Dam,
1993). The incidences of pain in the arm were not statistically
significant after the two types of surgery which agrees with
other studies (Schain, 1983; Stevens, 1995).
One year after surgery, one-third of the patients with pain
complained of interrupted sleep due to pain in the region
innervated by the intercostobrachial nerve. In a recent study,
Stevens et al. (1995) reported that half of the patients
complained of disturbed sleep due to pain, which also
interfered continuously with daily chores. The majority of
the patients in our study did not take painkillers. Instead,
they employed non-pharmacological approaches including
relaxation, massage and exercise.
Within 1 year after surgery, the incidence of most of the
factors aggravating post-treatment pain had decreased.
Sleeping on the affected (operated) side was the most
common factor that aggravated pain. Reaching out, carrying
heavy objects, working with the ipsilateral arm and house-
work were commonly reported as aggravating factors, andPain after breast surgery
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they occurred significantly more often after conservative
surgery than after radical operation. All these activities are
needed in active daily life. Sixty-two per cent of the women in
this study were employed, and this is an important fact to be
taken into account when assessing a patient's ability to return
to work that requires active use of the ipsilateral arm
(cleaning, carrying, etc.). Pain evoked by light touch, such as
by clothing, is an indication of hyperaesthesia and was found
to be present in about 20% of the women 1 month after
surgery, decreasing to 3% within a year.
The incidence of paraesthesiae in the region of both the
breast and the area innervated by the intercostobrachial nerve
did not change during the first post-operative year.
Interestingly, the patients reported significantly less numb-
ness than was detected during the neurological examination.
This was especially obvious in the breast area, where the
patients probably accepted numbness as a natural conse-
quence of the operation, whereas they paid more attention to
numbness in the ipsilateral arm.
Various methods have been used in the assessment of
oedema in the upper arm. Several groups have compared the
circumferences ofthe ipsi- and contralateral arms (Mondrup et
al., 1990; Olsen et al., 1990; Keramopoulus et al., 1993). We,
like Gerber et al. (1992), compared post-operatively the
circumference of the ipsilateral arm with the preoperatively
measured values. In all these studies, the criterion for oedema
has been an increase of at least 2 cm in either the arm or the
forearm measurement. Significantly more oedema was detected
than was reported spontaneously by the patients. This has also
been reported by Kissin et al. (1986). Post-treatment oedema in
the arm was significantly more common in the group treated
with radical surgery than after conservative surgery. This
disagrees with what Gerber et al. (1992) have reported. The
incidence of oedema in the arm increased over time, which
agrees with other studies (Hladiuk, 1992). The incidence of
objective oedema as defined above was 27-46% in our study,
which agrees well with Kissin et al. (1986), who reported an
incidence of 38% in patients who had axillary lymph node
clearance and radiation therapy.
In order to assess changes in muscle strength, we used a
method in which we compared the gripping force of the
operated hand before and after treatment. There were no
significant differences in the gripping force after radical or
conserving surgery. Muscle weakness was reported most
commonly 1 month after surgery, after which the incidence
decreased. Interestingly, the number of patients with a
decrease in the gripping force of at least 20% compared
with the preoperatively measured value was significantly
smaller if the dominant side had been operated. This could
indicate that active use of the dominant hand improved the
recovery of muscle strength. Previous studies which have used
the same type of dynamometer have shown that the grip
strength in the ipsilateral side compared with the contra-
lateral side has been reduced by 12- 18% after breast surgery
(Hladiuk et al., 1992).
The incidence of phantom sensations in the present study
was 25%. This is similar to that reported by Kroner et al.
(1992), but markedly lower than that reported by Jamison et
al. (1979), Downing et al. (1984) and Karydas et al. (1986).
The incidence of phantom sensation with pain has been
reported to be about 20% (Weinstein et al., 1970; Kroner et
al., 1989); in our study it was 23%. The incidence of
phantom sensations did not change significantly during the
first year. Kroner et al. (1992) have reported that phantom
sensations can last unchanged for more than 6 years. A few
studies have indicated that young patients are more prone to
developing phantom sensations (Weinstein et al., 1970;
Jamison et al., 1979; Downing et al., 1984; Staps et al.,
1985). This assumption was not supported by the results of
our study, which is in accordance with the results of Kroner
et al. (1992). It has been suggested that pain preceding the
amputation would predispose to phantom pain (Kroner et
al., 1989). In our study, however, preoperative pain had no
effect on the incidence of phantom sensations.
The mobility ofthe arm was preserved better in our patients
than reported previously (Hladiuk et al., 1992; Thompson et
al., 1995). This could be a result of the active physiotherapy
that was included in the rehabilitation programme.
We chose the method developed by Spielberger to measure
anxiety and the method developed by Kanerva to measure
depression (Poikolainen et al., 1995) because these methods
were recently evaluated in healthy Finnish-speaking women.
A significant correlation between state depression (n =927,
r=0.61) and trait depression (n =927, r =0.67), measured
using this method and the Beck Depression Inventory, has
been shown (AR Aro, unpublished data). The State and Trait
Anxiety Inventory has been used previously by Thomas et al.
(1995) and Liu et al. (1994) to study the correlations between
anxiety and pain. Previously, Richter et al. (1991) and
Kavoussi et al. (1993) have applied 'trait depression' to the
MMPI (The Minnesota Multiphasic Personality Inventory)
scales. 'State depression' has been assessed by the Beck
Depression Inventory (Richter et al., 1991) and the Hamilton
Depression Rating Scale (Kavoussi et al., 1993).
In our study, both the trait anxiety and depression were
somewhat lower in our patients than in the healthy 50-year-
old Finnish-speaking women examined in 1992-93 by Aro
(1996). The levels of state anxiety and depression in the study
by Aro (1996) are in accordance with our results at 6 months
after surgery. The patients were significantly more depressed
and anxious before surgery than after 1 year. This agrees
with the results of Goldberg et al. (1992). In our study, we
were also unable to show any difference between the two
surgical groups, and neither anxiety nor depression correlated
with the state of the disease. Previously, Fallowfield et al.
(1990) and Goldberg et al. (1992) have also reported no
difference in psychological distress between patients who have
had either radical or conservative therapy. These facts could
indicate that the majority of psychological distress stems
from the diagnosis of cancer rather than from the type of
primary treatment (Fallowfield et al., 1987; Schain et al.,
1983). However, both state anxiety and depression had
significantly decreased 1 month after surgery in the BCT
group, whereas no significant differences were obvious in the
MRM group at that time. Interestingly, a similar tendency
for more rapid decreases in the profile of mood states in BCT
patients than in MRM patients has been reported by Ganz et
al. (1992). This could indicate that psychic recovery takes
longer after more extensive surgery.
There seems to be an association between the levels of
anxiety and depression and preoperative stressful factors at
work, whereas stressful events in personal life seem less
important. This is significant as about 62% of the patients
were still working. The great impact of work-related stressful
factors may be explained by the fact that the study was
performed during the deepest period of the economic
recession in Finland, where the rate of unemployment
increased 4-fold in a few years. Maunsell et al. (1992) have
also shown that stressful life events before diagnosis appear
to be a strong indicator of the risk of psychological distress.
History of depression is another risk factor, whereas age,
education and marital status seem to have little or no
association with levels of psychological distress.
In our study, the level of anxiety and depression correlated
significantly with the prevalence of symptoms in the breast
region. This relationship between chronic symptoms and mood
has previously been suggested by Spiegel et al. (1988) and by
Tobin et al. (1993). The latter study showed that patients with
arm swelling experienced greater psychiatric morbidity. This
could indicate that chronic symptoms are a constant reminder
of the disease and thus nurture psychic distress.
This study was performed in a university hospital
department that is a centre for the treatment of breast
cancer. Thus, the results of this report may not be wholly
generalisable. The patients in this study had no signs of the
spread of the disease. The symptoms following more
aggressive treatments can be assumed to be both more
frequent and more severe.
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This study shows that the incidence of chronic post-
treatment pain and other symptoms is considerable and may
affect functions that are important to women in their
activities both at work and at home. Chronic post-treatment
symptoms should be taken into account when informing
patients about treatment possibilities. After treatment
patients should be asked about these symptoms as chronic
pain, for example, can be effectively treated with amitriptyline
(Kalso et al., 1996). Ongoing studies are needed to determine
whether more careful surgery and radiotherapy, and planning
of the oncological treatments can diminish the incidence of
these symptoms.
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